1,2-Dimethylhydrazine-induced alterations in N1-acetylspermidine levels in rat distal colonic mucosa: effects of 2-difluoromethylornithine.
Recently, our laboratory has demonstrated that N1-acetylspermidine levels were increased in the distal colonic mucosa of rats administered 1,2-dimethylhydrazine for 15 and 26 weeks. In order to further explore the possible role of this acetylated polyamine in the malignant transformation process induced by this carcinogen, groups of rats were subcutaneously injected weekly with dimethylhydrazine (20 mg/kg body wt.) or diluent for 5, 10, 15 and 26 weeks +/- 1% 2-difluoromethylornithine in the drinking water. The latter agent, an irreversible inhibitor of ornithine decarboxylase, has previously been shown to inhibit colonic tumor formation in this experimental model. At each of these time periods, rats from each group were killed, their proximal and distal colonic mucosa harvested and examined, and compared with respect to polyamine levels, including N1-acetylspermidine, as well as the activities of ornithine decarboxylase, S-adenosylmethionine decarboxylase, spermidine N1-acetyltransferase and polyamine oxidase. The results of these experiments demonstrated that: (1) N1-acetylspermidine levels in the proximal colonic segment of all animals were similar at each time point; (2) N1-acetylspermidine levels were also similar in the distal colons of all animals at 5 and 10 weeks. At 15 weeks, however, the level of N1-acetylspermidine was increased in the dimethylhydrazine-treated distal colonic segment secondary to increases in the activity of spermidine N1-acetyltransferase; and (3) at 26 weeks, the level of this acetylated polyamine remained higher in dimethylhydrazine-treated distal 'uninvolved' colonic mucosa and was markedly elevated in colonic tumors; (4) co-administration of difluoromethylornithine decreased the elevated levels of N1-acetylspermidine to control values in the distal colons of animals treated with carcinogen for 15 and 26 weeks; and (5) difluoromethylornithine markedly reduced the number of tumors induced by dimethylhydrazine in the distal but not proximal colonic mucosa at 26 weeks.